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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure is objected to because of the following: 

a. "NEXT and FEXT" is suggested to be changed to "Near-End Crosstalk (NEXT) 
and Far-End Crosstalk (FEXT)". 

b. "CPE and at the CO" is suggested to be changed to "Customer Premises 
Equipment (CPE)" and at the Central Office (CO)". 

Correction is required. See MPEP § 608.01(b). 

Claim Objections 

2. Claims 2, 6-9, 30, and 34-37 are objected to because of the following informalities: 

a. In claims 2 and 30 "ADSL" is suggested to be changed to "Asymmetric Digital 
Subscriber Line (ADSL)". 

b. In claims 6 and 34, "NEXT" is suggested to be changed to "Near-End Crosstalk 
(NEXT)". 

c. In claims 7 and 35, "FEXT" is suggested to be changed to "Far-End Crosstalk 
(FEXT)". 

d. In claims 8 and 36, "CPE" is suggested to be changed to "Customer Premises 
Equipment (CPE)". 
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e. In claims 9 and 37, "CO" is suggested to be changed to "Central Office". 
Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1,3, 5-9, 13, 14, 29, 31, 33-37, 41, and 42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chu et al. (U. S. Patent No. 6, 934, 345) in view of Ross et al. (U. S. 
Patent No. 5, 652, 799). 

Regarding claim 1, Chu et al. discloses a method for reducing correlated noise (see 
column 4, lines 8-13) due to crosstalk (see column 15, lines 31-37), in an ADSL environment 
(see column 17, lines 30-44) in the frequency domain, wherein it is the understanding of the 
examiner crosstalk is due to handshake tones in ADSL (see instant specification page 3, line 23- 
page 4, line 9) the method comprising the steps of: 

receiving (Fig. 7) an input signal (r(n) + n(n)) in the frequency domain having a 
correlated noise time component (as described in column 1, line 59-column 2, line 1 1), wherein 
the receiver reduces correlated noise (see column 2, lines 49-54) in the frequency spectrum 
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(domain), wherein the noise in the frequency domain is described in column 1, line 59-column 2, 
line 11; 

generating a delayed signal (see Fig. 7, block 175) by delaying the input signal by a 
symbol period (see column 11, lines 53-57); 

generating a prediction signal using a noise predictor (Fig. 7, block 160) based at least in 
part on an error signal (Fig. 7, 216) which is based on the delayed signal (see column 13, lines 
38-41); 

comparing the input signal and the prediction signal at Fig. 7, element 135; and 

minimizing an error representing a variance between the input signal (received data 
signal) and the prediction signal (equalized symbol decision) by updating the noise coefficients 
of the noise predictor (see column 16, lines 30-43, see also column 10, lines 39-49). 

Chu et al. does not specifically disclose the input signal has a short correlation time 
component and a long correlation time component. 

However, Ross et al. discloses broadband signals (such as ADSL signals) have short 
cross-correlation times (see column 3, lines 7-9) and narrowband noises combined with the 
broadband signals have long correlation times (see Fig. 5B, column 5, lines 1 1-24). Ross et al. 
further discloses a delay can be introduced which is greater than the short correlation time of the 
broadband signals but shorter than the long correlation time of the narrowband noise so that the 
long correlation noise component can be attenuated (see column 2, lines 36-48, see also column 
4, lines 6-11). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the delay of Chu et al. with the delay of Ross et al. in order to 
attenuate noises with long-correlation times (see Ross et al., column 5, lines 11-15). 
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Regarding claim 3, Chu et al. further discloses the delay value is a time-symbol value 
(see column 11, lines 53-57) 

Regarding claim 5, Chu et al. discloses the delay value comprises a predetermined time 
symbol value (see column 11, lines 53-57). 

Regarding claims 6 and 7, Chu et al. further discloses the correlated noise (see column 4, 
lines 8-13) due to crosstalk (FEXT and NEXT), see column 15, lines 31-37, in ADSL (see 
column 17, lines 30-44) is reduced (wherein ADSL includes handshake tones, see instant 
specification, page 4, lines 3-7). 

Regarding claims 8 and 9, Chu ct al. and Ross ct al. do not specifically disclose the steps 
of claim 1 are performed at the CPE or CO. However, ADSL standards include both the CO and 
CPE apparatuses for initalization (see instant specification, page 2, lines 8-28). Therefore, since 
Chu et al. discloses performing the steps of claim 1 for an ADSL system (see column 17, lines 
30-44), it would have been obvious to perform the steps for both the CO and CPE to reduce 
correlated noise in data transmission and reception between the CO and CPE (see Chu et al., 
column 4, lines 8-12). 

Regarding claim 13, Chu et al. further discloses minimizing an error representing a 
variance between the input signal (received data signal) and the prediction signal (equalized 
symbol decision) by updating the noise coefficients using a least mean square error (see column 
10, lines 41-49). 

Regarding claim 14, Chu et al. discloses the input signal contains correlated noise or a 
correlated disturbance (noise) signal from a source such as crosstalk (see column 15, lines 31- 
38). 
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Regarding claim 29, Chu et al. discloses a system (see Fig. 7), for reducing correlated 
noise (see column 4, lines 8-13) due to crosstalk (see column 15, lines 31-37), in an ADSL 
environment (see column 17, lines 30-44) in the frequency domain, wherein it is the 
understanding of the examiner crosstalk is due to handshake tones in ADSL (see instant 
specification page 3, line 23 -page 4, line 9) the system comprising: 

an input for receiving (input to Fig. 7) an input signal (r(n) + n(n)) in the frequency 
domain having a correlated noise time component (as described in column 1, line 59-column 2, 
line 1 1), wherein the receiver reduces correlated noise (see column 2, lines 49-54) in the 
frequency spectrum (domain), wherein the noise in the frequency domain is described in column 
1, line 59-column 2, line 11; 

a delay module for generating a delayed signal (see Fig. 7, block 175) by delaying the 
input signal by a symbol period (see column 11, lines 53-57); 

a noise predictor (Fig. 7, block 160) for generating a prediction signal based at least in 
part on an error signal (Fig. 7, 216) which is based on the delayed signal (see column 13, lines 
38-41), wherein the input signal and the prediction signal are compared at Fig. 7, element 135; 
and an error representing a variance between the input signal (received data signal) and the 
prediction signal (equalized symbol decision) is minimized by updating the noise coefficients of 
the noise predictor (see column 16, lines 30-43, see also column 10, lines 39-49). 

Chu et al. does not specifically disclose the input signal has a short correlation time 
component and a long correlation time component. 

However, Ross et al. discloses broadband signals (such as ADSL signals) have short 
cross-correlation times (see column 3, lines 7-9) and narrowband noises combined with the 
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broadband signals have long correlation times (see Fig. 5B, column 5, lines 1 1-24). Ross et al. 
further discloses a delay can be introduced which is greater than the short correlation time of the 
broadband signals but shorter than the long correlation time of the narrowband noise so that the 
long correlation noise component can be attenuated (see column 2, lines 36-48, see also column 
4, lines 6-11). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the delay of Chu et al. with the delay of Ross et al. in order to 
attenuate noises with long-correlation times (see Ross et al., column 5, lines 11-15). 

Regarding claim 31, Chu et al. further discloses the delay value is a time-symbol value 
(see column 11, lines 53-57) 

Regarding claim 33, Chu et al. discloses the delay value comprises a predetermined time 
symbol value (see column 11, lines 53-57). 

Regarding claims 34 and 35, Chu et al. further discloses the correlated noise (see column 
4, lines 8-13) due to crosstalk (FEXT and NEXT), see column 15, lines 31-37, in ADSL (see 
column 17, lines 30-44) is reduced (wherein ADSL includes handshake tones, see instant 
specification, page 4, lines 3-7). 

Regarding claims 36 and 37, Chu et al. and Ross et al. do not specifically disclose the 
system of claim 29 resides at the CPE or CO. However, ADSL standards include both CO and 
CPE apparatuses for initialization. Therefore, since Chu et al. discloses the system of claim 29 
for an ADSL system (see column 17, lines 30-44), it would have been obvious to incorporate the 
system in both the CO and CPE to reduce correlated noise in data transmission and reception 
between the CO and CPE (see Chu et al., column 4, lines 8-12). 
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Regarding claim 41, Chu et al. further discloses minimizing an error representing a 
variance between the input signal (received data signal) and the prediction signal (equalized 
symbol decision) by updating the noise coefficients using a least mean square error (see column 
10, lines 41-49). 

Regarding claim 42, Chu et al. discloses the input signal contains correlated noise or a 
correlated disturbance (noise) signal from a source such as crosstalk (see column 15, lines 31- 
38). 

5. Claims 2, 4, 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chu et al. (U. S. Patent No. 6, 934, 345) in view of Ross et al. (U. S. Patent No. 5, 652, 799) as 
applied to claims 1 and 29, and in further view Lai (U. S. Patent No. 7, 042, 969). 

Regarding claims 2, 4, 30, and 32, Chu et al. discloses the corrupted signal can be a 
frequency domain ADSL signal (see column 17, lines 30-44) at a predetermined symbol time 
(see Fig. 7, wherein n(n) represents the correlated symbol noise). Chu et al. further discloses the 
delay value is one symbol unit (column 11, lines 53-57). Chu et al. and Ross et al. do not 
specifically disclose the predetermined symbol contains a predetermined bin or one symbol 
represents 512 time domain samples. 

However, Lai discloses in ADSL, each symbol comprises 512 samples with 256 tones 
(bins), see column 1, lines 56-60). Thus, it is the understanding of the Examiner the corrupted 
symbols contain corrupted bins. Therefore, it would have been obvious to one skilled in the art 
at the time the invention was made to modify the ADSL of Chu et al. and Ross et al. with the 
ADSL of Lai since Lai states ADSL provides for high speed data communication over telephone 
networks (see column 1, lines 7-10). 
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6. Claims 10-12 and 38-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chu et al. (U. S. Patent No. 6, 934, 345) in view of Ross et al. (U. S. Patent No. 5, 652, 799) as 
applied to claims 1 and 14, and in further view of Bergmans (U. S. Patent No. 4, 905, 254) 

Regarding claims 10-12 and 38-40, Chu et al. and Ross et al. do not disclose the noise 
predictor is a causal filter which uses historical data or one past disturbance to generate the 
prediction signal. 

However, Bergmans discloses a causal filter (see Fig. 2B, feedback (FB) filter) which 
provides a signal (prediction) used to cancel interference in an input signal (see column 5, lines 
4-20), wherein the signal output from the filter is determined by past symbol decisions (see 
column 5, lines 12-20). Bergmans further discloses the filter has a causal impulse response 
which includes prior (history) knowledge of the transfer characteristic (noise) of the transmission 
channel (see column 9, lines 35-47). Therefore, it would have been obvious to one skilled in the 
art at the time the invention was made to modify the noise predictor of Chu et al. and Ross et al. 
with the causal filter of Bergmans to cancel inter-symbol interference using the past signal data 
(see column 4, lines 44-53). 

Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CURTIS B. ODOM whose telephone number is (571)272-3046. 
The examiner can normally be reached on Monday- Friday, 9-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Curtis B. Odom/ 

Primary Examiner, Art Unit 26 1 1 

March 27, 2008 



